Abstract. In paper the fuzzy matrix equation XA=B is investigated. A new numerical procedure for calculating the solution is designed by extending the fuzzy matrix equation into a crisp system of matrix equations. A sufficient condition for the existence of strong LR fuzzy solution is derived. An example is given to illustrate the efficiency of the proposed method.
Introduction
In the mathematical modelling of mathematics, physics, engineering computation and statistical analysis, it is the linear systems that has mature theory and more easy computational property. However, the uncertainty of the parameters is involved in the process of actual mathematical modeling, which is often represented by fuzzy numbers. So the investigation of theory and computing method for fuzzy linear systems whose elements are fuzzy numbers, plays an important role in the fuzzy mathematics. The concept of fuzzy numbers and arithmetic operations with these numbers were first introduced and investigated by Zadeh [1] , Dubois et al. [2] and Nahmias [3] .
Since Friedman et al. [4] proposed a general model for solving an fuzzy linear systems Ax=b by an embedding approach in 1998, lots of works have been done about some advanced fuzzy linear systems such as dual fuzzy linear systems (DFLS), general fuzzy linear systems (GFLS), fully fuzzy linear systems (FFLS) and general dual fuzzy linear systems (GDFLS) see [5] [6] [7] [8] . And some new theories and methods for fuzzy linear systems still appeared recently [9] [10] [11] .
However, for a fuzzy linear matrix equation which always has a wide use in control theory and control engineering, few work has been done in the past decades. In 2009, Allahviranloo et al. [12] firstly discussed the fuzzy linear matrix equation AXB=C and they derived necessary and sufficient conditions for the existence condition of fuzzy solutions and designed a numerical procedure for calculating the solutions of the original system. By the same way, Gong and Guo [13] investigated a class of fuzzy matrix equation AX=B and obtained its fuzzy least squares solutions. In 2014 , Gong et al. [14] investigated the dual fuzzy matrix equations AX+B=CX+D based on LR fuzzy numbers. Recently, Guo et al. [15] studied the minimal solution of complex LR fuzzy linear system Cz=w.
In this paper we propose a matrix method for solving the fuzzy matrix equation XA=B where A is a crisp real matrix and B is an arbitrary LR fuzzy numbers matrix, respectively. We extend the fuzzy matrix equation into a system of linear equations. The fuzzy minimal solution of the fuzzy matrix equation is derived from solving the crisp linear matrix system. Moreover, the existence condition of the strong minimal fuzzy solution is discussed. Finally, an example is given to illustrate our method.
Preliminaries
Definition 2.1 [2] A fuzzy number M is said to be a LR fuzzy number if
where m is the mean value of M , and  and  are left and right spreads, respectively. The function (.) L , which is called left shape function satisfying:
is a non increasing on in Definition 2.1, which limits its applications, we extend the definition of LR fuzzy numbers as follows.
Definition 2.2 [2] (Generalized LR fuzzy numbers) Let
, and
, and (2) Here we add that the minimal solution of a crisp equation
is formally defined such that: (1) If the system is consistent and has an unique solution, this solution is also the minimal solution.
(2) If the system is consistent and has an set solution, the minimal solution is a member of this set that has the least Euclidean norm.
(3) If the system is inconsistent and has an unique least squares solution, this solution is also the minimal solution.
(4) If the system is inconsistent and has a least squares set solution, the minimal solution is a member of this set that has the least Euclidean norm.
Solving Fuzzy Matrix Equation
Theorem 3.1. The fuzzy matrix system (1) can be extended into the following model system which is made of two linear matrix equations (2) given by
. Then the fuzzy matrix equation (2) has a strong LR fuzzy minimal solution as follows: is a non negative matrix. Let
, the product of two non negative matrices .
By the Theorem 3.1., the original fuzzy matrix system is equivalent to the following linear system 
